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b^^bTb^s mmij'i^XX-4 0 9 6 QAM a: Lfzt ^(D'^m^nn^t. ^<S:^feY 
< ^v^o 

[0 0 8 6] 

^7t^ HIS lc^t/cSm^^m2 0 1 Ici5tt^iiflfl4 0 3 4®:0'4 0 4 4 <^ 

Affi:ti#'&icov^Tia 1 o^fflv^T#x.T^^o mi 0{±. iii|'§^<7)Affi:ti#tt 

^^-tm-e^fe^o ioiiit3:fev>T> mn'^xtiv^)^, m.n-^^tiv^)v}i\^. 

QP SK<^X:tll&H=^A K 6 4 QAMC0AlJ$&H=^A2. 4 0 9 6 QAM(7)A 
timm^ AZt-tho tfz. 2o(^XffilJ#14lcov>T^mi:,^m'e'e-tL 

iB-r) {iAii#tt=^A2(;)isHi: .^Mx^sLfzxmt)m§L'i:^-r^mmm^ ( 

mT. riiiiis^P2J tiai") itxtsm^^ A3 (DW.mtlr^o '^is. ^p;:^^ 

[0 0 8 7] 

mm-^^Yxwci^^m^^mmi^ e 4 q AMi:i-*i.i^> liipi^p 1 1:fflv^t^^f^- 

^-e^^So -ItLliML. M^:^^*Yi: 6 4QAMt<^m'^-^l::J:^f^5^^i^*m 
#:^iSX-e*^-r^^ci6lc(i, 4 0 9 6 QAMO^M:^^^fflv^;?,(fiJsg:*«^l9. 
^O^-^^ J^ipStlP 2 ^fflv^:&ttn{?^e>'&v^o iiiPi^lP 2<7)ffi:tJ#14{iJiil>§tl 

[0 0 8 8] 
[0 0 8 9] 
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[0 0 9 01 

[0 0 9 1] 
[0 0 9 2] 

[0 0 9 3] 

fifzi^m'er)m^'yy>^)i^^m\^^xi^m'^r)i^^m^L. mmyj^iWi^Lx 
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[0 0 9 4] 
[0 0 9 5] 

(mjfe(^m^2) 

[0 0 9 6] 
[0 0 9 7] 

'S:^fv'-'5r>;;?.|llt*^^^ /i/iL. CLCDHlOS T 1101~ST1108 {±111 
6<OST601~ST608i: |WI— t?* tfc. ST1111~ST1114 
(±ST605~ST608 h t?2b^<7)T\ -^Op tv^^^^fi^fflg-i-^o 
[0 0 9 8] 

ST 1 1 0 9T-{±. ii^^5^^g56^*%^^-g;6-ibai>li$tt^cfK«J^7'JU'«^ 
[0 0 9 9] 
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[0 10 0] 

sTi 1 1 5t?{i, &m.mmm-^mm^^mw:i.^Mm^T(Dm^^^\'\ mm 

[0 10 1] 

K. 16QAM. 6 4QAM<D3^Tbm\^^hfi^'h(Dtir:ho ^omf/Z^yy^X, 
B#F^t 0T-S^fe^^ShffimS*^«i:<?)®M5&^'Pg$&$tL, B#P^t 1-t 2T'{i 
a^«:^?*X2SlO^^QPSK35^ffiv>ibtT.-S>fc1-^o BtH t 2 •Cl±^li:i^^<^,;5^^i>«Q P 
SKi)-hl 6QAM^C^m$^^. BtK t 2~t 3 T't±m^^^X:R?>* 1 6QAM 

t-h 6 4 QAMil^M^tL^o B#F^ t 3~ t A X iimm:^^XRX/ 6 4 QAMtJ^ 
[0 10 2] 

mmt 4x\±. mmi^Mmm-^^mm:fjmRi^mm-j^^(om'M,m^^^7^\ mm 

[0 10 3] 

t 5- t 6T'ti^M:^feY:S.t;^6 4 QAM/J)^ffiv^t>ft-g,o 
[0 10 4] 

mm t 6Xitm.myj^(7)^-^^6 4 QAM^ei^ib i e QAMtc^^^tL, b#^i t e 

~ t 7t?{i^^M:^^YS.t>'gSP:^3^1 6 QAMibm^^hfi^o ^hK. t 7 
T'lWE^li:^^(^«;z^;&^M$tt, 1 6 QAM:0>ibQP SK^c^M$^^^o mm 
t 7~t 8-C{i^^i:^feY2g.tJ^QPSK55«fflv^e,tt, t 9 -t^SMiS^II-Ti-^ 

o 
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[0 10 5] 
[0 10 6] 

[ 0 1 Q 7 ] 
[0 10 8] 

ttzitOFD uyj^ K^\^^Xii mmzmM-f ^^t il)^X § ^ o 
[0 10 91 

m(DmM<7)j^w. 3 xit, 0 F DM-^^\,z^\,^xmmmtt^m<^^myi^Rimmif 
[0110] 

misii. ^mmmm(o^m3Kisif:hy]y-M.mm^7^-rmx^^o fztz 
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^ U T iimm:fj^M^ V >}?;n 0 2 . m^Sf5^m:^«l^v > 1 0 3 ^ 
7*- ^ V > 10 4 (DMi^MW: $ o 
[0 111] 

^13 (a) it. ^m:fjmxizi3iir^mmm-^-Atmmm^B(Dyv-Amm. 

[0 112] 

mis (b) mn:}imYK^^^^-mmm^Ahm^m^B(Dyv-Am^ 

^^■na-e^b^o ^^UT 1 lcov^-C<J5^*i:> mi (b) T?^L7tT'-^' 
;vo@ag t mWc^^ «9 > ^ -v V T 1 «1f ^i*i#<DM^ ^ T*- >' 'i?;v=^^'f8i- 

[0 1131 

gll 3ii^ r-i^i/ym)V^WmW$L^zm^it'^^tzO¥DM)j^<r>^^\,z<:> 
v>T^Lf^>6^ EI 1 4 ic^i- J: ^ tcj^^^^^Jtlcff-^-fb^ tt/cO F DM:^^<7)^ 
^-e^iv^o mi 4 (a) {±^2l'M:^"^X<D-71/-A«^=^. 014 (b) (i^M 
:&^YO-7W-A#^^-ett^^tL^-ro CK^i:^. I1I2 lc^-rTV-rf-2 5 2 
:J3V^T^^VT1. ^^t<^>^ji^-^^R 1 (t, 1) fcU ^^';T2> 
t<^^##-^*Rl (t, 2) fc-r^fc. mT<7)^*^^i9 5:Oo 
[0 114] 
[^3] 

//ii(a)\ / Mi(o h2-m \isi\ 



[0 115] 
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^^^^h./i^ll'ft-^AOitMT-V i^^;vM-f-S 7 2 {ir-^-^^^J^^^l 4 
0 l;ei-^m«^Ska^l 4 0 2 tcm:tl$tL, ^MM-^BcTj^^T'-ri^^JV^-tS 7 

3 (i^^^EliSeB 1 4 0 5 lcai:ti$tL^o 

[0 116] 

3im^!!!iati5 1 4 0 2 ii. 7"-r5'^^j^^§|5 14 0 1 t-hmi^Kfz^mm'^ ^ 
Oji^T'-f Vi5^;VM-^S 7 2 JCOV^T. 1 4 0 5 {i. T'~i5'mm^ 

^14 0 i75^^to:t!$tt^c^p#-f-Bo^«7''f >^^;v>fi-ts 7 3 icov^t. 

M$P1 4 0 2 fc^t^^JSiMl 4 0 5<^mi5«^mwi-;&OT% mT^ ^-S^S 

^1 4 0 2rto«^icov^rm§l1-^o 

[0 1171 

S/P^MISl 4 0 3 Ji. ^M§|S4 0 3 1 is-hm2^^fz\/^) r)V^^^ 7 4 
=S:^N-9 S 7 5 iC^m t-C. V U)Vm^ S75=^IDFTS1 

4 0 4Km:fJir:ho 

[0 1 1 81 

I DFTfUl 4 0 4fi, S/Pi^mfPl 4 0 3 /J)^<bffll)^tL/c/-?^ V^VM^S 
7 5 iZMM-Wcy — V J^^^ (Inverse Discrete Fourier Transform) ^M-f^t 
KX^), OFDMM-^S 7 6 ^MmL. M^LtzOF DUm-^S 7 6 'Jr4gmiB4 

0 3 3 icm:^j-r;i,o 

[0 1191 

HI 6 :^^m<Dmm<D'mm3 K%:hmis-^^mm<Dmj&'i:^-ry^ -y^m 

[0 12 01 
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15 0 1 Rx/^mm,mmm^u 1509 tcm:tJi-^o 
[0121] 

DFTiSBl 5 0 1 (i. Mm^S 0 1 ^i-'bm^b^a/i'fW^S 9 1 

(Discrete Fourier Transform) ^ML, ^m^O^-^S 9 2 =Sr||lfS3^j^ 
ii^glSl 5 0 2. Il2<s3^]^^t^f|51 5 0 3RX>*mm^l 5 0 7 icm^ftJ^-^o 
[0 12 2] 

n 1 ^S^i^^i^fiS 1 5 0 2 D F T$i5 1 5 0 1 lb f±i:^J ^ fitzm^S 9 2<D 

d > ^mm^^ A <7)m^&f5m3^:^m^i/ > ^)\^ ^m^^x. wmm-WA (omm^m 
immmm^m-^ s 9 3 1 t-c. ^1 ummm^u 1 5 0 2 hmmu 1507 

[0 12 3] 

^2^K3^ji^afe§Bl 5 0 3t±. DFTggl 5 0 1 7b>hmt}^fLtzm-^S 9 2<D 

■^8 9 4 t LT. ^2f5^J^ti^§|51 5 0 3 7!)-hm.mUl 5 0 7tcm:f3$tL^o 
^ 1 iSiHi^m^flS 1 5 0 2 35: 2 Um^m^U l 5 O 3 $ tL:^c<5^|^ 

ft-^ S 9 3 ;5.r>*S 9 4 ^ ^ 'j T 1 ^ i; T 4 lci3lt^<K^1^1f 

[0 12 4] 

^*3, T^x-^2 5 3T-^#§tLf^>^-i-S 9 5 {i. mmU5 0 6. DFTSI51 

5 0 4> mii^mmm^ui 5 0 5s.tif^2<5^]^*i^S5i 5 0 eK^y^^x, ± 

[0 12 5] 

^mui 5 0 7{d:. mii^^mm^ui 5 0 2rx/i 505. ^2fs^i^«i^ 

SBl 5 0 3^lt>*l 5 0 6f)-hmt}^fit:iT:mmmmS 9 3 . S9 4, S9 8. S 
9 9*ffiv^T. DFT^l 5 0 12S:tFDFT^l 5 0 4 h lii:)3 ^ fifzm-^ S 9 
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2 25.t>'s 9 7<Dm.m^n^o ^(Dt^, ^mui S O r-Cti, DFTSI S O l 

;S.OTFT^1 5 0 4:^^hmt)^tifzm^S, 9 2RXfS 9 7 <7)^^:;^-^a^ v > 

;v#-^s 10 0 t^mm^B(D^mr4 -j^)i^m^s i o i ^#^0 '^is, mi^ 

^ (1) (2) (^M#^l::*o'v^r^f:btL;|,o m.m^^vfzm^ 

{4> mp^i 5 0 7-A>ii>'^mr4 i^^)i^m^s 1 0 o;Rt>'s 1 0 1 1 LTm:tj$ 

tL^S ^^D°n®«I^SiJ 1 5 0 8 \zmtt^ft^o 

[0 12 6] 

^«a°nKm^^l 5 0 8ti. ^MUl 5 0 7 m:^J $ tL/dS-f" S 1 0 0S.t>* 
S 1 0 ltl&0*V*T> hJC9-^> ^^''^r7 "7 Ix- A 

2 2: LT. ^#B°p®«^Bl 5 0 8 1 5 1 QRUVM^^ 

MUl 5 11 Km^^fi:ho 
[0 12 71 

^^tm^^m^t^gU 1 5 0 9{±. itj|^S5 0 IRZrmMUS O 6:*^ibffi^;$tL 

w^mm^m-^s lost Lx^m-^m^^^i 5 1 o:s.iK^p:^^^fe^i 5 
1 1 Kmtj-r^o 

[0 12 81 

^«:^'^;^^gRi 5 1 0(i. S'gp^qK^^gis 1 5 0 Si}>hiht)^fifz^m^nn 

m^m'^s 1 0 2 '§:mmwmmm^ui 5 0 9:^-^hiiitf^fitz^mm^^m 
^^m^s 1 0 3 ^ic^o'v^T. a*^^sicg^-t^^'g::^&xxi±mM:^^ 

[0 12 91 

^P::^^ife^§15 1 5 1 lii. ^<fni,®m^^l 5 0 S:^-hm-^^fifz^m^aM 
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[0 13 0] 

^m^m-fi'-^yy^mxh^o ^(^mK^^^^x, sti eo i-eti. 

[0 13 1] 

S T 1 6 0 2 X\t. ^i^m^nifS T 1 6 0 1 T*^f o/cii^tPI^M^=^$^t# 
[0 13 2] 

mT. ST1603-'ST1609li> I1I6<^ST603'-ST609 tC^jiS 
[0 13 3] 

:^^<^^P«Sic#-9^m«o;^i^*llIi 8ti^-to dci-eti, i^p::i^^^^Q p s 

K. 16 QAM, 6 4 QAM0 3o:j{)«Mv><b*T.S 'J>0^:f So C::<^llIlCi3V>T. 

^Kt O*^m^^Si:®jf)^^^mfc<7)M>05|3^$:ft. Btrat l~t 3-eti 

^ji:^'^x;5i?7B p s Y^mmmKm^^hfiho 1 2 T'}iaMii*^e;6^<b 
^:^m-nmi^xf^m-ij^<r>mwMi^i)^^ «9 ^ 1 3 "C{i^p:^^(^)*7&^B p s k 

:*^^>l 6QAMtc^M$tL, ^Wt 3~t 5 t?{i^#:S-^X:5.0^ 1 6 QAM^6«M 
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M$tL;S,o 0#r^ t 5 ~ t 6 T-«>^^:^>&X25.U'^6 4QAMi)m^^hitl. t 7 
10 13 4] 

K 1 9 ~ 1 1 1 xmm^mxRxfB p s Kmmmi^m^^hf^^^o 1 1 0 -e 

«:^^*«X^-ib Ylc^M^tt, ^m-:fi^T!)^B P S K:0>t> 1 6 QAMKmrn^f^'. 

^Ph^ 1 i~t 1 3xit^m:f^mYRxfi 6 QAM>{>5Mv^t>tL^o -^hiz, 

ig^li:^^<^«%^«M$ tt, 1 6 Q AM7&^ ^ Q P S K IC^M^ :ft^ o t 1 3 

~ 1 1 4 xammif^YRxfQ p s K;6«fflv^ibtL, 1 1 5 xmmi>mTir^ 



[0 13 5] 
[0 13 6] 



^^mi'^}imm5^}L-^wmmm\zm\mzmm-f^^ h\z^^^ mmmati- 
hr-'^ mmx(DmLm^m^Wimt'r^ - 1 i)^x § . mm^-^mmrmtm^ 

[0 13 7] 
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[0 13 8] 
[0 13 9] 

•eti. mm^im^(7)^mmmx-mm:}7m(r>^w^^')m^iz^^^xumir^o 

[0 14 0] 
[0 14 1] 

'^^■f-i^-y>:^mX^^o fzfzL^ iOia<7)ST 1 9 0 6RX^^ST 1 9 0 
^i)mi 7<^ST 1 6 0 6S.i:>*ST 1 6 0 7 t^fj:^). ^ (Dm<D^mK^\'^X it 
mi 7 tm-^'^X^ STl 9 0 6RXJf^STl 9 0 7 ICOV^T c^c^mS^I-^o 
[0 14 2] 

ST 1 9 0 exit, mmm-Mmw::^mmm-^^-hm^mmmmk. mi&mmw 

[0 14 3] 

ST 1 9 0 7xii, mmmmm.-^mm-^^mm^^hmm^iitzm^K^'^'^^x 

[0 14 4] 
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Kx 16 QAM. 6 4 QAM(D3'0>i!)m^^hfi^i>(Dtir:ho ^KDMi^^^^^X^ 

wm 1 0 xm-mmmmtmrn-^^^mtommtmii^^fi. nff^ 1 1 ~ t s -at 

^m:fi'}^xRiiB p s K75^i^tij6t)icfflv^fbtL;&o mm 1 2 -eti^'ft^^^^a^jj^m 

4Xitmmm^mm-dmm:H^<D^^ 1 e qam^j-i^ e 4 qam-^^m-t^h:^ 

«r^f v\ B#fpl t 5 ~ t 6 -C{i^'fg:^iSY:5.y^6 4 Q AM>&^'fflv^^^^;2,o 
[0 14 5] 

[0 14 6] 

Wmt 7 Tit. Mm^K^\^^xmm:^m(r>WW,T!)^m:>tl. ^P^t 7~t 9Xit 
[0 14 7] 

t 8-e(±iiM^5^^g«p;^^(D<Jz^=^ 6 4 QAM;^-^ 1 6 Q AMICUS 
t^g^=Srffv\ B#Kt 9~t 1 l-e}±mM:^&X:S.t;^l 6QAM;e>*ffiv^P,tL^ 

o ^t^K. mmt 1 oxitmm)^^mmTi)mm.mmyj^(7)^^ 1 6QAM7&^f>Q 

P S K!'C^M1-aS^<^^f Pt^l t 1 1 ~ t 1 2 -t:ii^#:^^x:?5.tFQ P S K 
[0 14 8] 

[0 14 9] 
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[0 15 0] 
[0 15 11 

'fe^N ±mLfz^mm(o^mi^i5^^xi±. '^mmmtLxmmi^^mm^mi^ 
. mmmmtLxmmmmm^mKumLfzibK ^^mm^tuzmih'r. mm^ 
^mmt^mmmmtLx. trzmmmmmi!)^^mmw:tLxmMLx^x\^^o t 
fz. ±T!EVfz^mm<o=f^m\.zi5\^^xit. ^mmw:ibmm:}3mRzmm-:ff^<D^^ 

mm^mm^m^Lxi, h')^t},zx^. mmyj^R-c^^mmij^i^^Lx ^ x 

[0 15 2] 

tfz^ ±mLfz^mm(D^mjzii\^^xi<i. mmii'}^xxmmt^T-^z^y^ 

Ji'iSl tSl (DUm^^Xh^ SI* ^mmLX\^^^7b\ 3|5:|&H^{±i^ic|5gib 
■f> l?!l£l^> S 1 «r^«)igL^MtT'i> J:v^o 
[0 15 3] 

^mmmw:(Dr>7'^mm(D^mmmu m^if. mmm. ustfcSB. mmu. m 
ipitf^) i>mmr>f-f-mzmcfzmtfj::h;Ltiiwitxi>-^j:\y^o mm-^^^ 

<omm<oT>f-i-^mMLx^x\^^o 

[0 15 4] 
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[0 15 5] 
[0 15 6] 

mmRx^^mshM^^izi^±^^^ ^ti)^x^^o 
mi] 

[112] 

^^m<omM<D^mnz%:hmm'y:^y'j^i^-tm^m 

[HIS] 

^^m(DmM(D5^mnzm^mmmmmzisn;hmmmw:(omj&'^^tru y 

[^4] 

^^m<D%m<Dwm i \z%^m.mm-m^m.\z^n^'^mm.W(r>mi^^7^irfr2 
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[115] 

me] 
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[IIi8] 
[119] 

[HI 0] 

[mil] 

[H 1 2] 
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[HI 41 

<^^i&(^5^^ 3 ic is It 7 - =^ ^-ria 

[015] 
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[mi 7] 
[HI 8] 
[Hil 9] 
[112 0] 

m2i] 

[1112 2] 

10 1 f£m^T';vm5ev^'^';v 

1 0 2 ^M:^?*®^ > 

1 0 3 mm^mmmm^'y > 

10 4 ■7'-i5'->>;J?;V 

2 0 1 

2 0 2^ 2 0 3> 2 5 2. 2 5 3 T^r-f- 

2 5 1 mmi^^mm 

40 1 ^Ix-A^^tg^fU 

4 0 2. 1 4 0 1 T"- rJ^^^J^^fP 

403> 404. 1402. 1405 mm^iSM^ 

4 0 3 1. 4 0 4 1 

4032. 4042 JKtfcglS 
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4033^ 4043> 501. 506 f^MM 
4034. 4044 iiiplt? 
5 0 2. 5 0 7 m^WL^ 
5 0 3 

504. 508. 1502. 1505 Hi ^m^M^U 

505. 509. 1503. 1506 S2 ii:mm%^U 

5 1 0. 1 5 0 7 umu 

5 1 1. 1 5 0 9 '^mm^^mm^u 

5 1 2 H^iit^fflgB 

5 13. 1511 wtmii^^^u 

5 14. 1510 

1403. 1406 Sy^PmMU 

140 4. 1407 I DFTf|5 

1 5 0 1. 1 5 0 4 DFT^ 

1 5 0 8 ^m^uMm^u 
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